Background: Surgical site infections (SSI) are one of the most common postoperative complications leading to increased morbidity, mortality and cost of treatment in a form of hospital stay and absence from work. Antibiotic prophylaxis is an important measure to combat this if administered timely and properly. This study aimed to look in the current practice in Khartoum Teaching Hospital and see if the agreed antibiotic
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Abstract
Background: Surgical site infections (SSI) are one of the most common postoperative complications leading to increased morbidity, mortality and cost of treatment in a form of hospital stay and absence from work. Antibiotic prophylaxis is an important measure to combat this if administered timely and properly. This study aimed to look in the current practice in Khartoum Teaching Hospital and see if the agreed antibiotic prophylaxis protocol being implemented by the surgical department is being followed.
Patients & methods:
An antibiotic prophylaxis protocol is being agreed upon by all surgical units in the hospital. Its main item was an optional single intravenous dose given just before surgery in clean and clean contaminated operations.
The studied surgeries included appendectomy,
Introduction
Surgical site infections are one of the most feared postoperative complications for the increase in morbidity, mortality and cost in a form of hospital stay and absence from work. Furthermore, SSI rates have increasingly been used a measure of quality of care in hospitals. Antimicrobial prophylaxis has long been advocated in surgeries to decrease SSI rates. Many guidelines have been published recommending a single dose of narrow spectrum prophylactic antibiotic just before skin incision. However, many surgeons either do not stick to time frame, dosage or use broad spectrum antibiotics. Misuse of antibiotics will lead to adverse effects, bacterial resistance and increased cost of treatment. A systemic review of the literature on the burden of health-care-associated infection (HAI) in Africa (1) , 1995-2009 included 19 papers reported an incidence of surgical site infection ranging from 2.5% to 30.9% following various types of surgical procedures (2) (3) (4) (5) (6) (7) (8) (9) (10) . In a retrospective analysis of a large infection surveillance data set by the American safety in surgery report, the SSI incidence rate per 100 operations was 2.1, 3.3, 6.4, and 7.1 for clean, clean-contaminated, contaminated and dirty wound classes, respectively (11) .The overall SSI rate in clean and clean contaminated surgery in Khartoum Teaching Hospital was 8% with a range between 1.6% to 19% in the different surgical units with a pre-operative single dose antibiotic prophylaxis given in 41.4% of cases while a prolonged postoperative antibiotic use following a preoperative dose continued in 38% (12) . A preoperative single dose prophylaxis policy was agreed upon by the various surgical firms in the hospital. This study aimed to evaluate the application of this policy and its effect in reduction of postoperative SSI. Nonprobability consecutive sampling with total coverage during the study period was followed. A constructed structured data collection sheet contained demographic data, surgical procedure, wound class, associated morbidity, and use of antibiotic prophylaxis, type and time of administration, presence of surgical site infection and outcome.
Five units of general surgery in Khartoum Teaching Hospital accepted to adopt the policy of using a single dose of antibiotic prophylaxis preoperatively, just prior to anesthetic induction. The choice of the antibiotic was left to unit.
Patients were initially being interviewed preoperatively to obtain consent and to instruct them not to take any antibiotic without prescription from the unit in charge in the six weeks following surgery. Second interview was through phone after six weeks to obtain information about SSI, whether being diagnosed by treating doctor or if they experienced any symptoms of infection. Both frequency of wound dressing and time for healing were recorded. Patients who did not receive postoperative antibiotics were labelled as group 1 while those who did receive were labelled group 2.
Results
We followed 197 patients, operated on during the study period from March 2013 to April 2014, in Khartoum teaching hospital. The mean age was 41.1± 14.8 years. The female to male ratio was 2:1. Based on wound classification, clean surgeries were (38.1%) while clean contaminated were (61.9%). Cholecystectomy was the most frequent procedure forming 28.4% (n=56). Seventeen patients had co-morbidity of whom 10 were diabetic.
140 patients did not receive postoperative antibiotics in the following 6 weeks, with a compliance rate of 71.1%. In the remaining 57 patients, all received antibiotics prescribed by the unit in charge: 25 through parenteral route, 11 enteral and 21 had both through both routes. Those who had 24 hours postoperative antibiotic regime constituted 23 %.
The overall rate of SSI was 12.7 %( n=25). Surgical infection for clean and clean contaminated was 10.7% and13.9% respectively. Most of the infections were superficial 88 % (n=22). Surgical infections among listed operation revealed that thyroidectomy had lowest rate at 3.7% while hernia repair had the highest rates, 15%.
There was no significant association between SSI and the following risk factors; age (p=0.603), wound class (p=0.503), morbidity (p=0. The overall rate of SSI in group1 was 11.1% and 17.5 % in group 2. 
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Discussion
The findings of this study proved that reducing prophylactic antibiotic to single dose preoperatively did not increase the rate of surgical site infection in the surgeries listed before. The reported SSI rate is almost similar to a previous report in 2010 from Khartoum Teaching Hospital of 10.9% (13) . Our SSI rate is almost 5 times the international figures which were 2% according to the CDC surveillance and 3% in different European countries (1, 14) .Compared to some regional reports, our result was similar to those figures from Uganda (10%) and less than those from Egypt and Ethiopia, 22% and 21% respectively (6, 7, 15) . Surgical prophylaxis as preoperative single dose has been advocated to decrease SSI rates. The addition of further postoperative dosage does not alter the rate of SSI. There is a wide use of prolonged antibiotics prophylaxis up to 7 days using both parenteral and oral routes across the country.Various campaigns by the health insurance and regional health authorities have tried to change this concept without success.
Guidelines issuance without close follow up directed towards junior staff prescribers and patients' awareness will not be effective. A focused patients instructions with clear explanation of the policy of no need for further antibiotics administration proved to be effective in this study. Frequent alertness of junior doctors to the guidelines is crucial since the turnover of junior hospital staff necessitates this approach. The pharmaceutical drug representative frequent visits and encounter with junior hospital staff must be monitored and directed towards implementation of the hospital policy guidelines.
In Brazil, Fonseca et al (16) implemented singledose prophylaxis using 1g cephazoline with induction on 6123patients who had elective procedures. He reported no increase in rate of SSI and brought a monthly saving of $1980.
McDonald (17) ina systematic review indicated no clear advantage of either single or multiple-dose regimens in preventing SSI. Likewise, subgroup analysis showed no statistically significant differences associated with type of antimicrobial used (beta-lactam vs. other).In Pakistan, a similar study conducted in 2002, in clean and clean contaminated operations on 100 patients, came out with the same conclusion (18) .
Numerous guidelines have been published recommending 1 dose of a narrow-spectrum given just before surgical incision. However, it has been recognized that very often surgeons do not comply with short courses of antibiotics or they use broad-spectrum antibiotics (19) (20) (21) (22) . Furthermore, many surgeons, in an attempt to reduce the SSI rate, extend the antibiotic prophylaxis especially in patients with risk factors (19, (21) (22) (23) (24) . De Chiara et al (25) reported that Antibiotic prophylaxis in clean and clean-contaminated surgery and surgical site infection in Khartoum Teaching Hospital
Sami O. Ahmed prolongation of antibiotic prophylaxis for 24 hours in patients with risk factors did not reduce SSI. In addition prolongation of antibiotic prophylaxis for 24 hours in patients without risk factors was an independent risk factor for intrahospital SSI development. Similarly, Zelinitskyet al. (26) showed in a post-hoc analysis of patients after prolonged operations that multiple doses of prophylaxis significantly increased the SSI rate compared to a single dose.
The prolongation of antibiotic prophylaxis can significantly increase the emergence of antibiotic resistance (27) and predisposition to infection (28) . The unnecessary use of broad-spectrum antibiotics can also alter the colonic flora, with the proliferation of Clostridium difficile and resultant pseudomembrane formation and diarrhea. Cephalosporines, or the combination drug ampicillin/sulbactam, are associated with the development of nearly 25% of Clostridium difficile colitis cases (29) .
The SSI rate following cholecystectomy did not change much since Elbur's study in 2010 Khartoum where antibiotics administration were considered inappropriately given at that time (13) .
Cholecystectomy as clean contaminated surgery raise the suspicion of endogenous source i.e. bacteriobilia, as the source of SSI, but Velázquez et al (30) found no significant difference in SSI between bile positive and negative culture following open cholecystectomy with an overall rate of 11.25% (15.4% in Group1).
Mastectomy had the highest rate of SSI in group1 in our study (17.6%), almost double the rate in group2 and a bit higher than infection rate in the year 2010which was 13.3% (13) . This could be explained by fact that the number of patients involved was small. Moreover, it is difficult to differentiate between SSI and seroma following mastectomy, delayed wound healing and ischaemic necrosis of the flaps. The prolong use of drains is an additional risk factor. However, the use of post-operative antimicrobial prophylaxis following mastectomy was not found to be effective. Throckmorton et al (31) studied the effect of postoperative antibiotics on SSI and found that it did not differ significantly (P =0 .67) for the groups that did and did not receive postoperative antibiotic prophylaxis. A metaanalysis published in 2012, examining risk factors for surgical site infections after breast surgery, studied 20 possible risk factors, 14 were proved significant for SSIs and prophylactic antibiotics were not included (32) .
The use of antibiotic prophylaxis for hernia repair is currently a controversial issue given the disparity among study results in this area. In our study the SSI rate in group 1 was statistically not significant from group 2 (p=0.144). A systematic review in an attempt to study the effect of antibiotic in reducing SSI following hernia repair, included 7843, failed to recommend antibiotic prophylaxis (33) . In anorectal conditions the overall rate of postoperative infection was 11.1%, which is high compared to global reports of all complications (0-3%) (34, 35) . Having higher rates in group 2 reflects other risk factor that prophylactic antibiotic cannot overcome, like preexisting sepsis, procedure performed and post discharge wound care.
Using the mean of duration of used parenteral antibiotic (2.5 days= 6-7 doses), the estimated cost of prophylactic antibiotic misuse was equal to 5000 US dollars per month. In a country with 
